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L REDUCTION OF MS TSNA BY REDUCING PREFORMED TSNA AND 
PYROSYNTHETIC TSNA PRECURSORS IN FILLER 


A. Objective : Reduce MS TSNA by selective removal of TSNA, amine precursors, 
and/or nitrosating agent precursors from filler. 

B. Results : MS smoke TSNA values for the low TSNA blend model cigarette were 
obtained. Filler data for the same blend was reported in the June monthly summary. 
The MS data show reductions of 62%, 59% and 5% for NNN, NAT and NNK 
respectively. 

C. Plans : Continue development of a low TSNA prototype with particular emphasis on 
reduction of NNK. Prepare a completion report on the first phase of the development 
of the low TSNA blend model. 

D. Reference: 

Tickle, M. H. Notebook No. 9096, pp. 81-82. 

IL REDUCTION OF MS TSNA BY INHIBITING THE PYROSYNTHESIS OF TSNA 


A. Objective : Reduce the levels of pyrosynthesized MS TSNA by blocking reaction 
pathways which form TSNA. 

B. Results : SCFE oriental sub-fractions 2 and 5 were applied to SCFE Bu to assess the 
effect on MS delivery of TSNA. There was no significant reduction of TSNA 
delivery in MS smoke from either fraction. The cumulative results from the oriental 
sub-fraction inhibitor study show that only sub-fraction 0 (benzene solubles) shows 
any propensity toward reduction of MS TSNA. Sub-fraction 0 yielded reductions of 
42%, 73% and 39% for NNN, NAT and NNK respectively. Further fractionation of 
the oriental SCF extracts is not planned. 

C. Plans : Initiate a study directed at defining the mechanism of reduction of TSNA 
from oriental sub-fraction 0. 

D. Reference : 

Haut, S. A. Notebook No. 9078, pp. 39-40. 
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IIL UNEXTRACTED NICOTINE STUDIES 

A. Objective : To determine whether there is a correlation between unextracted nicotine 
in filler and the delivery of NNK in the corresponding MS smoke. 

B. Results : Experiments to determine the stability of TSNA under the basic digestion 
procedure used to analyze for NIC-X and NIC-Y were conducted. Digestions of 18 
hours using various temperatures (Refrigerated (0°C), Room Temperature (22°Q, 
30°C and 40°C) and NaOH concentrations (0.01, 0.05, 0.1 and 0.5 N ) were made 
using TSNA standard solutions. NNN was relatively immune to degradation under 
all temperatures and concentrations studied. NAT was degraded at all temperatures 
and NaOH concentrations with the greatest amount of degradation occurring at the 
highest temperatures and concentrations. NAT levels of destruction ranged from 
50% at 0°C and 0.5 N to 100% at 40°C and 0.5 N NaOH. NNK was degraded as 
much as 40% at 0.5 N NaOH at 0°C but at lower NaOH concentrations 80 - 90% 
was recovered regardless of the temperature. These results indicate that NNN and 
NNK results can be obtained from the digestion process with a 0.1 N NaOH 
concentration at any of the temperatures studied. NAT results can only be obtained 
at the lowest temperatures and NaOH concentrations. 

C. Plans : Investigate the stability of TSNA in tobacco samples when subjected to the 
above digestion processes. 

D. Reference : 

Lambert, E. A. Notebook No. 9108, pp. 34-36. 

IV. ANALYTICAL PROCEDURES 

A. Objective : To develop and maintain analytical methodology for TSNA or other 
compound classes where information is needed for determining relationships of 
TSNA to their precursors. 

B. Results : Work continued on development of a method for nitrite and nitrate in filler 
using ion chromatography (IQ. The chloride interference with the analysis of nitrite 
was effectively solved by passing the aqueous tobacco extract through a sulfonic add 
SPE column which had been pretreated with silver nitrate. This procedure removes 
chloride from the tobacco extract solution thus allowing for analysis of nitrite. The 
nitrite/nitrate method was also tested with lower level standards and increased 
sensitivity. Standards containing 0.015 pg nitrite and 0.12 pg nitrate per ml of 
solution were easily detectable. Working limits of 0.1 pg nitrite nitrogen and 1.0 pg 
nitrate nitrogen per gram of tobacco have been established. 

C. Plans : A series of 15-20 fillers is now being analyzed by this method. Included are 
many water washed fillers, some base webs and some control fillers. 
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D. Reference ; 

Warfield, A. H. Notebook No. 8847, pp. 83-85. 

V. MISCELLANEOUS AND SUPPORT STUDIES 

A. Objective : To conduct studies of the TSNA content of filler and/or smoke Mid carry 
out other activities as necessary to support other PM programs. 

B. Results : Studies being conducted in conjunction with Dr. F. Hsu (ARD) relating to 
the identification of individual nitrosamines in smoke continued this month. The 
GC/MS and GC/TEA operating parameters have been established and analysis of 
smoke samples has begun. The confirmation of NNK in mainstream smoke from 
BuBW and aged sidestream smoke was a first priority. It was of interest to isolate 
and identify the component in each of these two cases which gives rise to the 
observed TEA response at a retention time equal to that in a standard for NNK. The 
results show that for both BuBW and aged SS NNK is the component producing the 
TEA response. 

C. Plans : Further studies are planed to investigate the origin of NNK in BuBW. 
Studies are also planed to use the GC/MS to investigate other TEA responses to 
identify the component producing the response. 

D. Reference : 

Morgan, W. R. Notebook No. 8905, p. 36. 
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